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Reply to Office Action of September 1, 2006 
Amendmepts to the Specification : 

Please replace paragraph [0003] with the following amended paragraph: 
[0003] The lithography mask used in photolithography is generaJly known as a 
photomask, which is used to expose resist in selected aieas. Typically, ([it]] the 
photolithography mask consists of chrome areas supported by a high-qu;ility quartz plate. The 
former is opaque to UV radiation, while the latter is transparent to UV nidiation. By selectively 
exposing areas of oxide deposits on a wafer, and after a number of subst^^uent steps including 
but not limiting to etching and doping, semiconductor integrated circuit (ICs) devices may be 
developed. 

Please replace paragraph [0004] with the following amended paragraph: 
[0004] As IC device become[[s]] more complex and compact, precision in 
photolithography is mcreastngly required. One demand is to reduce the minimum-feature size of 
these devices, which in turn requires a proportional reduction in mask minimum-feature size. 
However, as the mask minimum-feature size becomes smaller, defect size also becomes smaller. 
Unfortunately, even a small, undetected defect may cause fatal defects in the final 
photolithographic image printed on the wafer-substrate. Since the occujTcncc rate of most 
defects is roughly inversely proportional to defect size, as mask minimum-feature size becomes 
smaller, the number of fatal defects increases in mask production. 

Please replace paragraph [0013] with the foUovmig amended pai-agraph: 

[0013] FIGS. 5 A and 5B iJ)u5trate[(s]] the rolationghip botwocn the aerial intensity and 

oorroapondin pthe phase chanoc . resnectivelv, of a de fect usinp conventional simulation toolsia 

acGordonoo with one oxomplo of the proaont disclosure . 

Please replace paragraph [0016] with the following amended paragraph: 
[0016] FIGS. 8 A and 8B iUustrate[[s]] an improved r e lation s hip bcfrveen the aerial 
intensity and the phase chflnge^g pectivelv. of a defect with an exemplary grating ayQ a^FOH^ 
in accordance with one example of the present disclosure. 

Please replace paragraph [0029] with the following amended paragraph: 
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[0029] FIG. 6 graphically illustrates the relation between ttie phiise change, AO , the 
grating groove depth, d, and the fill-factor,/ The fill factor is the fraction of the photomask 
surface inside the diffraction-gralitig that remains undisturbed C'fiUed" with quartz) after the 
grooves are cut, which is given by: 



FIG. 7 is a tabulation of values showing the relation between the fill factor, the grating 
depth, and the phase change. 

Please replace paragraph [0031] with the following amended paragrapli: 
[0031] FIGS, 8 A and SB illustrate[[s]] the adjustod simulated aerial inlensity and near 
field phase infonnatio n, respectively, for the combined pit and the adjacent dilTraction-gratings. 
In this case the intensity of the exposure light is reasonably constant, i.e the defect would not 
print In this example, it can be seen that a groove depth of 1 6nm will give a proper phase-shift 
so that the pit is not going to cause the ghost image. The number of grooves in the grating would 
be chosen so that the width of the whole grating area is sufficient to result in a salis&ctory final 
phase shift as indicated by the step width at roughly the 0.2 radians line level. As such, from the 
simulation, the width of grating area can be estimated. 




where 



s = the *'grating space" (groove width) 



A = the grating pitch (center-to-center or side-to-sidc groove spacing) 
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